Reciprocal interactions between epithelium, mesenchyme, and epidermal growth factor (EGF) in the regulation of mandibular mitotic activity in the embryonic chick.
Mandibular epithelia and mesenchyme from chick embryos of Hamburger and Hamilton (H.H.) stage 18-25 were cultured intact, in isolation, or in recombinations in the presence or absence of 5-40 ng/ml epidermal growth factor (EGF). 3H-thymidine labelling demonstrated that mesenchyme influenced epithelial mitotic activity and vice versa. EGF can substitute for the epithelial effect. The stimulation of mesenchymal proliferation by H.H. 18 and 22 epithelia correlated with high levels of epithelial proliferation. Epithelial proliferation was low at H.H. 25 and unaffected by mesenchyme or by EGF. Epithelial stimulation of mesenchymal proliferation began earlier (H.H. 18) than did mesenchymal stimulation of epithelial proliferation (H.H. 22); i.e., within the ages tested, the epithelium initiated these reciprocal mitogenic interactions. That epithelial dependence on mesenchyme coincided with epithelial bone-evoking properties, suggested a) that mesenchyme promotes or maintains epithelial bone-promoting activity and b) that the critical differentiative influence of epithelium on mesenchyme is a mitogenic one. The temporal correlation between a sharp decline in mesenchymal proliferation and termination of the osteogenic epithelial-mesenchymal interaction at H.H. 25 further supports a connection between epithelial maintenance of mesenchymal proliferation and epithelial evocation of osteogenesis.